Let ϕ be a rank r Drinfeld
Introduction
Let F q be the finite field of q elements, k/F q an algebraic extension and let T, g 1 , g 2 , . . . , g r−1 be algebraically independent over F q , for some r ≥ 2. Let A := F q [T ] be the polynomial ring over F q , F := k(T ) the rational function field over k and K := k(T, g 1 , . . . , g r−1 ).
Consider the Drinfeld A-module ϕ of rank r defined over K by ϕ T (X) = T X + g 1 X q + · · · + g r−1 X q r−1 + X q r .
See [5, Chap. 4 ] for a background on Drinfeld modules. For any N = a 0 +a 1 T +· · ·+a n T n ∈ A, the polynomial ϕ N (X) ∈ K[X] is constructed by iterating ϕ T as follows:
Denote by K N the splitting field of ϕ N (X) over K. The goal of this note is to prove the following.
This is S.S. Abhyankar's "Generalized Iteration Conjecture", see [1, §19] . It is also the Drinfeld module analogue of the following theorem of Weber, see [8, Cor. 1, p68] . Let E be an elliptic curve with transcendental j-invariant j, defined over Q(j), and n > 1, then
When N = T , Theorem 1 can be traced back to E.H. Moore [9] :
A number of other special cases of Theorem 1 are known, for example the case r = 1 is due to Carlitz [3] , the case r = 2 is closely related to a result of Joshi [7] , and the case N = T n with r ≥ 1 arbitrary was proved independently by Thiery [12] and by Abhyankar and Sundaram [2] . Theorem 1 has also been proved under a variety of hypotheses on N ∈ A by Abhyankar and his students, see [1, §19] and the references therein.
Relative Galois groups
Let N, M ∈ A and define
Our approach will be to show the following.
Clearly, Theorem 3 follows from Theorem 1. Conversely, we show that Theorem 1 follows if Theorem 3 holds for M = T .
Proof of Theorem 1.
Drinfeld moduli schemes
The key point is to recognize the groups G(M N, M ) as the Galois groups ofétale morphisms between Drinfeld moduli schemes, so we introduce these next. A useful reference is the careful article of Hubschmid [6] .
Let N ∈ A be non-constant, and consider the functor F r N : F −Schemes → Sets, which maps an F -scheme S to the set of isomorphism classes of rank r Drinfeld A-modules with level-N structure over S. Then F r N is representable by a non-singular affine scheme M r N over Spec(F ), called a Drinfeld moduli scheme; see [6, §2] for details. Proof. The ideas are due to Drinfeld [4] , see [6, Prop. 3.1.3] for a detailed proof.
Next, we need the following result.
Theorem 5
Let N ∈ A be non-constant. Then M r N is irreducible as a scheme over Spec(F ).
Proof. This is [6, Cor. 3.4.5] in the case where k = F q . In our situation, the same proof still works, namely there exists a morphism M r N → M 1 N defined over F by [6 
where R 1 N is the integral closure of A in a certain class field over F q (T ) which splits completely above the place of F q (T ) with uniformizer 1 T . As a result, this class field is a purely geometric extension of F q (T ), whereas F is a constant field extension of F q (T ), and so R 1 N ⊗ A F is a field, and M 1 N is irreducible.
The case N = T
When N = T , the moduli scheme M r T has a nice explicit description, due to Pink [10, 11] , since a Drinfeld A-module is uniquely determined by its level-T structure.
Let
the symmetric algebra of V over F , and
We turn R V into a graded ring by defining deg(v) = 1 and deg( Moreover, the Drinfeld module ϕ endowed with a level-T structure λ :
Since η 
